Formation of hydrophobic drug nanoparticles via ambient solvent evaporation facilitated by branched diblock copolymers.
Hydrophobic drug nanoparticles have been prepared by ambient solvent evaporation from ethanol at room temperature. Poly(ethylene glycol)-b-(N-isopropylacrylamide) (PEG-b-PNIPAm) branched diblock copolymers are employed to prevent drug crystallization during solvent evaporation and to stabilize the drug nanoparticles once suspended in aqueous media. After the initial solvent evaporation the dry materials obtained exhibit excellent stability during storage and can be readily dissolved in water to produce aqueous drug nanoparticles suspensions. Among the hydrophobic compounds investigated, Ketoprofen nanoparticles (Dh≈200nm, stable up to 9 months in solution) can be produced with a drug suspension yield of 96% at a drug:polymer ratio of 0.33:1 or a drug suspension yield of 80% at a drug:polymer ratio of 1:1. UV-vis spectroscopy has been used to determine the yield of drug suspended in aqueous media while cryo-TEM, dynamic light scattering (DLS) and powder x-ray diffraction (PXRD) are used to characterize the drug nanoparticles prepared.